INTRODUCTION
The features of electromagnetic band gap structure are suppressing unwanted substrate modes and acting as an artificial magnetic ground plane. The EBG structures are also used to improve the antenna performance as radiation patterns and to minimize the side and back lobe levels [1, 2] . However, most researchers only study the EBG effects on a single microstrip antenna element, and to the best of our knowledge there are no comprehensive results reported for antenna arrays. Microstrip antennas have been used widely and continue to be popular in commercial applications due to their light weight, low profile, low cost and ease of integration with MMIC fabrication technology. The major limitations of a patch antenna on a high dielectric constant substrate are its low efficiency due to surface wave loss and inherently narrow bandwidth. Frequencyselective surface have currently attached considerable attention due to the growing interest in utilizing electromagnetic band-gap (EBG) structure. The particular role of an electromagnetic band gap (EBG) technique is that it can be applied to improve performance of a planar antenna designed on a high dielectric material. By loading the EBGs periodically on the substrate, a band gap can be created for frequencies around the operating frequency of the antenna. Such structure can stop the propagation of surface waves, which can be excited along the high dielectric substrate material supporting MMIC components. By doing this more power can be coupled to a space wave instead of being wasted in the substrate. In general, EBGs can be realized as 1-D (one dimensional), 2-D or 3-D. In the proposed paper 2-D EBG structure is carried out.
II. CHARACTERISTICS OF EBG STRUCTURE
This structure has frequency range where the surface impedance is very high. The equivalent LC circuit acts as a two-dimensional electric filter in this range of frequency to block the flow of the surface waves. The central frequency of the band gap is shown in equation 1. The inductor L results from the current flowing through the via, and the capacitor C due to the gap effect between the adjacent patches. Thus, the approach to increase the inductance or capacitance will naturally result in the decrease of band-gap position [3, 4, 5, 6 & 7] . 
Where:
III. ANTENNA STRUCTURE
In this paper a rectangular patch antenna has been designed with the EBG Structure. The antenna is designed on FR4 with dielectric constant 4.4 and with the thickness of 1.67mm with the width and the length of 21mm and 31mm respectively. The ground plane material is taken as copper. The structure of antenna is shown in fig.2(a) . fig.2 (b) shows the EBG surface specification. The gap of the EBG patches is 1mm in both sides and each patch block is having the cross section of 4x4mm. Each 4x4 patch is connected to copper ground plane with the help of via through the substrate. The diameter of each via is 1mm. 
IV. RESULTS AND DISCUSSIONS
In figure 3 Return loss with and with EBG structure is shown. The antenna is designed for the resonance frequency of 8GHz. The figure shows that the antenna is having the peak return loss of 49.87dB at 7.7GHz. Antenna is having a wide band range of 5.3GHz to 10GHz (Bandwidth 4.7GHz). fig. 4 shows the VSWR plot of the antenna, from the figure it is clear that the VSWR in the radiating band of the antenna is lying between 1 and 2 which is desirable. Figure 6 and 7 shows the radiation pattern of the antenna with respect to theta and phi respectively for two different placement angles of 0 degree and 90 degree. The axial ratio variation for different values of phi angle is shown in figure 8 . 
V. CONCLUSION
A simple rectangular antenna with EBG structure of 4x4mm periodic patches has been proposed. The antenna is providing the return loss of approximately 50dB which is very good for microstrip antennas. The designed antenna is having the wide band of 4.7GHz lying in the Ultra wide band range, thus having a wide range of applications in UWB communication.
